Hypertension is the most frequently managed condition by Australian general practitioners (GP). Knowledge of hypertension and blood pressure (BP) values may motivate individuals to seek GP management. Our study aims to determine the associations of knowledge of BP values, BP perception, GP health seeking, and self-rated health (SRH) in a rural population. Two-hundred and seventy-eight (278) residents responded to the health survey on socio-demographic profile, medical history, BP knowledge and perception, SRH, and GP visit frequency. Associations were evaluated using Chi-squared test and multivariate logistic regression. Cohort mean age was 63.6 (12.4) years with 63.3% females. Hypertension (37.8%) was the most common condition. GP visits were made at least once every month (19.1%), every 2-6 months (35.6%), >6 months (11.5%), or only when needed (29.5%). Univariate analyses showed age, education, alcohol consumption, comorbidities, hypertension status, and SRH were significantly associated with visit frequency. After adjustments, hypertension status (OR = 3.6, 95% CI [1.7, 7.9]) and poor SRH (OR = 3.1, 95% CI [1.4, 7.0]) were significantly associated with frequent monthly visits. Our cohort demonstrated that having hypertension and poor self-rated health were associated with frequent monthly GP visits. The perception of high blood pressure does not drive seeking additional GP input.
Introduction
Hypertension is the most frequently managed medical condition by general practitioners (GP) in Australia, responsible for 7.5% of patient encounters in practice [1] . Knowledge and awareness of blood pressure (BP) status likely influences a person's BP control via GP review or therapeutic management [2, 3] . However, a number of studies have demonstrated that community awareness of hypertension is limited [4] [5] [6] . In Australia, awareness of BP condition has been reported to be variable across rural populations. Janus and colleagues reported that 62.1% of hypertensive rural patients were aware of their high BP status [7] , while another study reported a much lower level of awareness (43.4%) [8] . Whether BP knowledge and perception are associated with health seeking has not been reported in Australian rural populations.
Self-perception of health can be measured by an individual through a single-item question for self-rated health (SRH) [9, 10] . SRH is a strong predictor of future health [10] , health seeking [11] , cardiovascular outcomes [12] , disease morbidity [13, 14] , and mortality [14, 15] . Moreover, poor SRH was found to be associated with more frequent utilization of hospital services [16] . Some current guidelines recommend the use of SRH status in combination with traditional risk factors (i.e., smoking status, hypertension, diabetes mellitus, and cholesterol) in determining cardiovascular risk of patients [12, 15] . Although poor SRH is associated with hypertension incidence [13, 17] , hypertensive patients who reported excellent SRH exhibited better control of their BP [18] . Findings from two Australian population surveys have demonstrated that poor SRH is associated with increased use of general health services, including GP visits [19] .
There is limited understanding of the relationship of knowledge of BP values and BP perception with GP health seeking, and whether the interaction is mediated by SRH. Our study aims to determine the associations of knowledge of BP values, perception of BP condition, GP health seeking, and SRH. Specifically, we aim to determine whether knowledge of BP values is associated with increased GP clinic visits.
Materials and Methods

Ethics Approval
The Human Research Ethics Committee of Ballarat Health Services and St. John of God Ballarat Hospital reviewed and approved the implementation of the Big Ararat Health Study. All participants provided written informed consent.
Participant Recruitment
Residents from Ararat Rural City in Western Victoria, Australia, aged 35 years old and over were invited to participate through public campaign involving newspaper articles and radio announcements. In 2016, it was estimated that 7376 residents were within that particular age group [20] . Advertisements and survey booklets were displayed prominently in public locations, including the library, schools, church, fitness centre, municipal offices, general practice clinics, hospital, community health centre, and local markets. Community engagement through information sessions with local socio-civic organisations and companies was also done. Residents who volunteered to participate were requested to fill-out the baseline survey booklet, including the attached consent form, and mail it to the study team through the return envelope provided. Return of the survey booklet with the signed consent form indicated their agreement to participate in the study.
Baseline Health Survey
The baseline health survey was a comprehensive questionnaire that covered participant demography, general health and wellbeing, nutrition, lifestyle, cardiovascular and neurocognitive health, self-rated health, and access to health services.
We recorded the participants' sociodemographic characteristics, including age, sex, civil status, level and years of education, employment, smoking status, alcohol consumption, and living status. Current and past medical conditions were identified based on their self-report. We used the Charlson Comorbidity Index (CCI) as a measure of co-existing medical conditions that affected the participants. The CCI is a prognostic predictor of 10-year mortality and is based on the presence of co-morbidities [21] . Since hypertension was not part of the CCI calculation, we could use self-reported hypertension status separately in the analyses. We also asked participants to indicate their current medications from a list of commonly prescribed drugs. This would enable us to identify BP-lowering medications.
Specific questions pertinent for this study included BP knowledge and perception, SRH and GP health seeking. BP knowledge was defined as the participants' knowledge of their actual BP values or status and was determined by asking: "Do you know your last measured blood pressure?" with responses: "I do not know", "The doctor just said it was (low/normal/borderline/high)" or "Yes". For those who knew their BP, the actual values were reported. BP perception was asked with the question: "How do you perceive your blood pressure: low, normal or high?" SRH was determined using the standard question: "In general terms, how would you describe your overall health: Excellent, very good, good, fair, poor or not relevant?" The responses were further dichotomised to positive SRH (excellent/very good/good) or poor SRH (fair/poor). Those who did not provide any response or answered "not relevant" were excluded from the analysis.
GP health seeking was determined through the frequency of GP visits ("more than once a month", "every month/6 months/1 year/3 years/5 years/10 years", "only when I need help", "prefer to see specialist directly", or "never"). Responses were aggregated into the following categories: (a) at least once per month, (b) at least once in less than 6 months, (c) at least once in 6 months or longer, and (d) only when needed. Those who responded, "prefer to see specialist directly" or "never", and those who did not provide any response were excluded from the analysis.
Statistical Analysis
Descriptive statistics using frequencies and percentages were used to describe the sociodemographic and baseline characteristics of the participants. Chi-squared test, or Fisher's exact test when appropriate, were used to evaluate the associations of sociodemographic characteristics, clinical risk factors, BP awareness, BP perception and SRH across the categories of GP visit frequency. We used multivariate logistic regression models to explore confounders in the associations. All statistical analyses were performed using the Statistical Package for Social Science (SPSS) software version 24.0 (IBM Corp., Armonk, New York, NY, USA) and statistical significance was defined at a value of p < 0.05.
Results
We received filled survey booklets from 278 eligible residents of Ararat Rural City. Four other booklets were excluded because two respondents were below the minimum age requirement while the other two were duplicate submissions. For the duplicate submissions, the latest submissions were included in the analysis. Table 1 summarises the baseline sociodemographic and clinical characteristics of the respondents surveyed. The mean age (SD) of the cohort was 63.6 (12.4) years and 63.3% were women. Hypertension (37.8%) was the most common self-reported medical condition. Mean systolic and diastolic BP were 128.4 (21.9) mmHg and 76.0 (12.8) mmHg, respectively. Other related comorbid conditions included dyslipidaemia (30.6%), cancer (25.5%), depression (16.9%), anxiety (14.4%), diabetes (10.8%), and myocardial infarction (5.0%). The mean CCI was 2.7 (SD 2.0, range 0-9). Approximately 80% of participants had positive SRH (excellent, very good, good) while 18% had poor SRH (fair, poor). None of the participants responded "not relevant" to the SRH question. 
General Findings
BP Knowledge, Perception and Monitoring
We identified 105 (37.8%) participants who self-reported having had a previous diagnosis of hypertension. We also noted that among those who had known hypertension, 18 (17.1%) participants did not list any medications for high BP. Other characteristics are listed in Table 2 . 
Frequency of GP Health Seeking
The most common reasons for GP visits were prescription refills (42.4%), health checks (22.3%), or feeling unwell (18.3%). One-third of the participants (35.6%) visited their GP at least once in two to six months, while another third (29.5%) consulted with their GP only when they needed help. More frequent visits of at least once per month were made by 19.1%, with 4.0% going to the GP clinic more than once a month. Only 11.5% had their GP visits less frequently of once in more than 6 months or longer. None of the participants indicated that they never visited their GP (see Table 1 ). Table 3 shows the distribution of sociodemographic characteristics, clinical risk factors, BP knowledge and perception, and SRH across the categories of GP visit frequency. Univariate analysis showed that factors associated with frequent GP visits of at least once a month were age ≥ 65 years old (p = 0.02), less than 12 years of education (p = 0.02), non-consumption of alcohol (p = 0.001), comorbidity score ≥ 3 (p = 0.001), self-reported history of hypertension (p < 0.001), and poor SRH (p < 0.001). Conversely, factors related to ad hoc (only when needed) GP visits were age 35-64 years old (p = 0.03), comorbidity score 0-2 (p = 0.001), no history of hypertension (p < 0.001), and positive SRH (p = 0.02). Almost half (47.6%) of those with hypertension visited their GP at least once in 2-6 months compared to 30.5% without hypertension (p = 0.01). Similarly, 43.5% with comorbidity score ≥ 3 consulted with the GP in 2-6 months in contrast to 31.5% with 0-2 comorbidity score (p = 0.04). Less frequent visits of at least once in more than 6 months or longer was associated with male gender (p = 0.05), living alone (p = 0.04), comorbidity score of 0-2 (p = 0.02), no previous diagnosis of hypertension (p = 0.02), and positive SRH (p = 0.02). We did not find any significant associations between frequency of GP visits and smoking, BMI, knowledge of BP values, and BP perception. Table 4 shows the multivariate logistic regression analyses which explored the effects of confounders on the associations between frequency of GP use, and self-reported hypertension. After adjusting for factors with significant associations in the univariate analyses, we found that only hypertension status (OR = 3.6, 95% CI [1.7, 7.9], p = 0.001) and poor SRH (OR = 3.1, 95% CI [1.4, 7.0], p < 0.01) were significantly associated with frequent monthly GP visits. That is, those who have hypertension and have poor perception of health were over three times more likely to visit their GP monthly compared to their counterparts. In addition, having hypertension was also associated with a two-fold increase in the likelihood of visiting the GP every 2-6 months (OR = 2.1, 95% CI [1.2, 3.8], p = 0.02). Finally, those with hypertension were less likely to have ad hoc GP visits (OR = 0.2, 95% CI [0.1, 0.5], p < 0.001). Note: Column totals may not be equal to (n) due to missing responses. Abbreviations: BMI = body mass index; BP = blood pressure, CCI = Charlson Comorbidity Index; SRH = self-rated health. 
Factors Associated with GP Health Seeking Frequency
Discussion
In a cohort of rural participants aged 35 years old and above, we found that the frequency of GP visits was influenced by overall health perception and hypertension status. Having hypertension was associated with an almost four-fold likelihood of frequent monthly visits and a two-fold likelihood of visiting the GP at least once in 2-6 months. Self-reported hypertension was associated with more frequent GP visits because of the mediation of poor SRH. Previous studies have demonstrated that poor SRH was associated with hypertension incidence [13, 17] . As previously noted, hypertension was the most common condition managed in Australian general practice [1] . This may be due to the need for hypertensive patients to return to their GP for regular prescription refills and follow-up. Similar findings were observed in rural China and, in addition, prescription refills for hypertension medications was the second most common reason for encounters [22] .
In our study we were unable to demonstrate an association between knowledge of BP values and GP visits. This differs from a previous study by Brindel et al. which showed that patients who frequently visited their GP (at least thrice a year) and had recent BP measurements were more likely to be aware of their hypertension [23] . In our sample population, even if BP was measured within the previous month for majority of the participants, less than 40.0% were knowledgeable of their BP values. This level of BP knowledge among rural residents was even lower than the UK survey that found that 42.0% of the general population knew their own BP values [2] . For our study, this may be explained by the patient's reliance on their GP's interpretation of their BP status, as was observed in 45% of the participants. While it is more convenient for patients to remember their BP status interpretation (i.e., low, normal or high), health professionals need to encourage their patients to know their actual BP values and what their ideal target BP should be [4, 24] . It would be difficult for patients to achieve their target BP levels if they are unaware of their baseline values. Furthermore, this may be useful when considering the possibility of adjusting cut-off values for hypertension classification in the future. Recently, the American guidelines have lowered the threshold for hypertension diagnosis [25] . People who fall within the range of 130-139 mmHg systolic BP or 80-89 mmHg diastolic BP, previously considered normal [26] , may be considered to already have stage 1 hypertension [25] .
Our analyses found an association between poor SRH and frequency of GP visits. Our findings are consistent with a Taiwan study that found increased health service utilization among patients with poor SRH; however, they did not observe increased outpatient visits among those with hypertension [16] . Despite the similarity, we acknowledge that health systems vary greatly worldwide and there may be other factors influencing frequent utilization of health services. One-third of our participants regularly visited their GPs at least once every six months while another third only went to their GPs when they needed help. The less frequent GP visits may be due to the positive SRH reported by more than three quarters of the respondents. However, for those with high BP, regular GP visits and BP monitoring may be necessary to manage their hypertension better. One study found that the low GP attendance rate of hypertensive patients impairs effective control of BP [27] . If health visits are less frequent, GPs may need to maximise the time with their patients to cover health promotion aspects of BP management.
Hypertension was the most common chronic condition in our cohort, which was self-reported by 37.8% of respondents. Inclusion of those receiving BP medications increases the proportion to 39.2%. This rate is higher compared to estimates by other Australian general population studies (32.1-34.0%) [24, 28, 29] . Although the reasons are unclear, one possible explanation for this is that we used a higher age limit cut-off (i.e., 35 years and older) which has resulted in more respondents who are older and at higher risk for hypertension [28] . Furthermore, our participant recruitment was based on open invitation to participate, which may have led to certain groups to be more inclined to participate. When compared to a similar local study conducted in a rural community, we found that our findings were similar [30] . These studies may demonstrate a higher burden of hypertension in rural and regional areas. In Australia, awareness of hypertension status and adequate BP management and control seem to be poor and rural residence may further worsen these factors [7, 31] .
We noted a few (1.4%) participants who did not report previous hypertension despite being on BP-lowering medications. It is possible that these respondents were completely unaware of the medical conditions they were being treated for, or they just opted not to respond to the medical history checklist. Our findings are relatively lower compared to the study by Jelinek et al. which found that 6.4% of rural patients were unaware of being identified as hypertensive but were taking BP-lowering medications [30] .
Our study has certain limitations. The study cohort was localised to a rural community from a specific geographical boundary and socioeconomic characteristic. Hence, our findings may not be generalizable to a wider population. Our recruitment strategy may have had some influence on the profile of our respondents. The baseline questionnaire required some time to respond to. Our analyses were only based on self-reported data and self-recall may have some limitations over time. This paper does not include actual BP measurements. Future studies could include objective findings from health assessments and correlate these with the survey responses. Most of our respondents were older or retired since they had more time to answer the survey. However, advanced age may predispose them to certain cardiovascular diseases, such as hypertension. On the other hand, we adjusted for age in multivariate models and hypertension remained a predominate reason for GP clinic seeking.
Conclusions
Our study demonstrated that self-reported hypertension was associated with more frequent GP visits because of the mediation of poor SRH. Although knowledge of BP values and BP perception were not related to GP visits, GPs may initiate their health education by informing patients of their BP values, and understanding their BP perception and SRH. These may help patients become more active in the management and control of their BP. Funding: This research received no external funding.
